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virtual work 
ON WORKING IN VIRTUAL SPACE 
R. W. Hamming April 1997 
We read a great deal these days about how we will work in 
virtual space, cyber space, and how we will be linked to our jobs 
via keyboards. What I read seems to ignore several thing I noted 
during my working career. 
The Corporate ethos 
When I went to Bell Telephone Laboratories in 1946 I became 
aware of a Corporate ethos, a way of doing things, of behaving. 
There was in the air, as it were, the belief that you were going 
to do a good job, that you were considerate of others, that you 
did not tell lies, or even things close to lying, and that you 
would be cheerful and not glum. When you first came in the door 
the guards were cheerful, later the girls who delivered the mail, 
and others in the service end were polite, and even the higher up 
bosses were . 
So noticeable was this, especially after becoming rather 
closely acquainted with the ethos of IBM which was noticeably 
different, but still very polite, and the recalling my University 
experiences where the acceptable behavior at the different 
Universities I had attended were, on hindsight, so different, 
that I several times proposed that BTL hire an anthropologist to 
study the mores of BTL and write them down so that new comers 
could become more rapidly and readily aware of the proper be-
havior in their new environment, and of the many unwritten and 
even unspoken rules of behavior. Not that everyone adopted the 
Corporate ethos, some retained their University habits of be-
havior, and some were blithely unaware of any ethos at all; but 
never-the-less there was a significant atmosphere about the 
place, from top management to the very lowest in the organization 
chart. 
You seemed to acquire the ethos, if you ever did, by os-
mosis, and not by any printed material, or exhortations, or com-
pany picnics. How, if you work at home, or at your local ter-
minal, will you ever acquire this behavior pattern that makes a 
company what it is? I attribute a lot of the success of BTL 
during it great days to this ethos. 
Cyber space ethos 
Cyber space has, of course, its own ethos. Reading about 
"flaming", about the deliberate planting of bugs and viruses, 
about crashing the system deliberately, and about breaking into 
other systems to get pass words, free computing, or even private 
and classified information, one gets the impression of an en-
tirely different ethos. The current rash of trouble over pornog-
raphy is another example . 
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A friend of mine observed the great difference between face 
to face (he said eye ball to eye ball) interactions, and behind 
the back behavior. There are a few high morale people who try to 
avoid behaving differently in the two situations, but apparently 
for the average person there is a great deal of difference. On 
the Internet one is much more behind the back than face to face, 
(indeed there is a feeling of impersonality pervading all of 
cyber space) and it apparently shows by the typical behavior in 
cyber space. Furthermore, misbehavior is much more easily 
traced in the physical world than it is in the information world 
of our current cyber space, hence the degree of a different ethos 
is very large indeed. You can take you pick as to which you 
prefer! 
Ethics courses 
The Universities where Computer Science is taught, and where 
one gets one's first ethos of computer behavior, have been 
remarkably tolerant of such antisocial behavior. The professors 
seem to have been more interested in how the virus was designed 
than in the antisocial behavior it represented. I know of no 
Computer Center head who went to the President of their Univer-
sity and demanded that any proven attempts to crash the system 
would result in automatic dismissal from the school; a slap on 
the wrist, yes. 
When I hear that the Universities are beginning to put in 
Computer Ethics courses I wonder at what will be accomplished. 
Preachers of ethics are effective more from their behavior than 
from their words! And will such courses be taught by lowly 
graduate students, starting out instructors, or by the top 
professors? If taught in the department then you pretty well 
know who will get the job to teach the course, and if taught out 
of the department then you know that in such cases probably the 
professor will be fairly ignorant of computers and will be cor-
respondingly despised by the students. In both cases the stu-
dents will not be slow to understand the importance assigned to 
the topic! 
The open door 
In my study of what makes great scientists, who in turn are 
the ones who make the great science, I gradually noticed the 
phenomena of the open door. Some of those who worked with their 
office door closed may have worked as hard, or even harder, than 
those of us who kept our off ice door open, and often because of 
no interruptions they got more work done, or at least more memos 
written. But I soon noticed that in the long run they did not 
know what to work on; too often they worked on the wrong problem 
at the wrong time, or in the wrong way. · 
In cyber space you might at first think that the open door 
was open to many more new ideas, but one suspects that this is 
more wishful thinking than reality. Potentially it is there, but 
actually it is not. Typing is still much harder for the average 
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person than is talking, and there is still the face to face ef-
fect that is missing. Yes, "browsing" and "surf ing11 are poten-
tially much more stimulating than chance conversations, but in 
reality there is little evidence to prove that it is. If it were 
then there ought to soon be "surfers" and "browsers" at the lead-
ing edge of Computer Science, both in the Univesities and in In-
dustry. 
Now I cannot prove cause or effect in this correlation of 
open door, open mind, it might be that the open mind caused the 
open door and the closed mind the closed door, but I think that 
it is reasonable to believe that the two mutually affect each 
other. Even Claude Shannon, who was very private person, kept 
his door open when he was in his off ice and he was always open to 
new ideas. 
I believed in this effect so strongly, that one time at BTL 
when moving from where we had been to a new building, the depart-
ment head proposed that the subdepartments be arranged in blocks, 
and I specifically asked not to be, but rather next door to some 
bright friends so that, as I said, some of their brilliance might 
rub off on me as I passed on the way to other places, such as 
lunch, meetings, etc .. And I got my way in this matter! 
If there is anything in this open door effect, how will work 
in cyber space? 
Team work 
While I was at BTL there there was a strong sense of team 
work, that you had a positive obligation to help others, to ac-
tually go out of your way in this matter. Again, it was not part 
of every one, but a lot of us had it. You could always get help 
from some people if you felt you needed it, and they did not make 
you feel that you were imposing on them. 
You were slow to claim credit for yourself, and quick to at-
tribute it to others, and this works effectively to distribute 
the credit properly when there are no "credit grabbers" around, 
If there are a few then gradually social pressure brings them 
into line, or else they are quietly avoided in the future. If 
there are many then the system of course fails. 
Yes, there can be team work in cyber space, but again the 
face to face natural human interactions will be, to a great ex-
tent, missing. Against this, the potentially greater number of 
possible team mates should not be neglected. The keyboard is so 
much less personal than is face to face conversation, that I 
think, but do not know, that cyber space will not in this 
catagory replace human interactions. It could be a great supple-
ment if significant human interactions are still preserved. · 
The role of chance 
Many of the things people learned about and later con-
tributed to, were the result of initially casual remarks made in 
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passing in the hall, or in chance gossip, things not worthy of 
even writing down, but merely said in passing. Several of my 
significant contributions arose in this chance manner. On line 
"chat", browsing, and surfing are not likely to replace face to 
face conversations, but again are not to be dismissed as non ex-
isting. 
Isolation 
I noticed also that those at BTL who chose to work at home 
much of the time, and others outside BTL who worked at home, of-
ten had serious mental problems. Looking at successful 
novelists, I soon found that generally they adopted a special 
working place free from interruptions and temptations to go make 
another cup of coffee, etc. It is a noticeable pattern among 
authors and others who work alone that they must develop a sym-
bolically separate working and living space. I once diagnosed -
as did a psychiatrist - that a friend who wrote a Computer News 
Letter and was often on the phone, as well attending many events, 
still needed to quit working at home and get a separate working 
place to avoid a nervous breakdown, whatever those words may 
mean. 
Also working alone requires that even an internally driven 
person to keep working and not be seduced into the distractions 
of home, and this requires a significant effort of will power. A 
virtual boss, I suspect, is not as effective as living one that 
you see every day. The contacts in cyber space do not seem to be 
adequate since one can walk off and get the coffee and return 
without being impolite . Man is basically a social animal, and 
while occasionaly there are people who can flourish in isolation, 
hermits and "loners" for example, it is not normal nor usually 
productive for society. 
Recapitulation 
All these things, and more, seem not to occur naturally in 
cyber space. In cyber space you will have more acquaintances but 
fewer friends. It seems to me that it is people to people con-
tact that is vital to feeling of team work and the great success 
of the team. At the bottom man has animal instincts which tell 
him to avoid some people; in cyber space con artists can and will 
flourish far more than in face to face situations. 
Yes, you will have more freedom to work at your own pace, 
and yes, you will have many other good things, but I doubt that 
they will compensate for the above losses. Self discipline is 
hard to apply when you are working alone, but where you are part 
of an organization which has the proper ethos, then it is easier, 
almost automatic. I see little evidence of a productive team 
cyber ethos developing to the extent of human team ethos. 
There is yet another aspect that I need to comment on, and 
that is management . There is a lot of evidence that often 
management tries to forbid, to even cancel projects, etc, that 
the workers continue anyway, and which later become part of the 
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greatness of the organization. Too powerful a central control 
from above is not all to the good! Cyber space and computers 
seem to lead almost directly to micromanagement. 
All in all, I wonder how working in a virtual environment 
will actually work out, given that humans are humans and need to 
acquire a sense of teamwork and its obligations. I suspect that 
only a few people, gifted in that direction, will use cyber space 
productively over their lifetimes. The constant titillation of 
chance events in cyber space will often get in the way of long, 
isolated, creative, periods of thought and creativity. 
But perhaps I am commenting on the times just after WWII 
when we all (well, almost all Americans) had acquired a sense of 
working together for a greater good and the corresponding neces-
sary sublimation of the individual egos. But I do believe that 
successful organizations instill into the individuals an ethos of 
teamwork and acceptable behavior, and I doubt that cyber space 
will do much in these directions. Thus, while there may be great 
gains in going into cyber space, there will, I believe, be subtle 
losses that I fear will be greater than the gains in the long 
run. Don't say you were not warned! 
Information and disinformation 
One of the many claims made for cyber space is that you will 
have all the information you want readily available. 
This simply ignores the well known facts that many organiza-
tions keep their plans, and even the techniques used, secret, and 
even their profit and loss statements are usually published in 
highly disguised forms. But it is surprising how many internal, 
private reports are also leaked out. Try as it will the Federal 
Government cannot seem to prevent embarrassing leaks, nor can 
most large companies. 
Industrial espionage has been a way of life for generations, 
along with trade secrets. Once in a while a trade secret is kept 
for along time, (Michelin tires, for example) but rarely if it is 
important. It is too easy to get one of your spies hired by the 
opponent, or to subvert a current employee. 
Sabotage has also been a way of life among competitors for 
many years, both using disgruntled local workers, and infiltrat-
ing agents. Sabotage of physical things tends to leave traces, 
while that of information sabotage is easier to hide. 
When we pass from material goods to cyber space all these 
things become that much easier, and leave much less a trail of 
having done it. I believe that there will arise organizations 
whose purpose is to both: (1) supply hard to obtain information 
and (2) to plant disinformation. For example, if you are up for 
consideration of being elected to V.P. level and I want to stop 
it, I could arrange to get inserted into your medical record the 
data that you were under psychotherapy treatment for 5 years. 
When they get your medical records, possibly illegally, they may 
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feel that they legally cannot afford to mention it, it will never 
come up in discussion with you, but you will not get the job. 
Later the disinformation will be removed from the record by the 
same agent who put it there. Thus there will be left no visible 
trace of why you did not get the promotion. 
Just as when they passed Prohibition there soon arose a 
class of people who were willing to supply liquor, and now, in 
spite of all the efforts of the Federal Government drug importa-
tion, sale, and use, all flourish, so too the demand for informa-
tion and disinformation agents will soon result in an extensive 
organization to meet this need. Surely in time it will become a 
billion dollar business. And being non material to a great ex-
tent it will be hard to detect, locate the agents who do it, and 
the users who pay the bills. 
When you think about it for some time, you wonder at the 
ratio of the finding of information to olanting of disinformation 
that will be requested. Thus I think that the result of our 
going to the cyber space of information will be that the accuracy 
of the information may gradually, but definitely, go down. 
Summary 
Like so many promised easy paths to creativity, greater 
abilities, etc. that have been made in the past, it is likely 
that cyber space will not live up to the claims made for it. 
Indeed, one may wonder if the constant stimulation it can provide 
will not, in the long run, do more harm than good to most users. 
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